This study aims to determine changes in the anxiety levels of female college students in relation to their swimming skills. The results of the study were obtained from 141 female college students enrolled at the University of Kebangsaan Malaysia. Breaststroke was used in order to evaluate their swimming skills, while Spielberger's State-Trait Anxiety Inventory (STAI) was used to evaluate their anxiety levels. The analysis and observations confirmed a moderately strong correlation (r = -0.407, sig .000) between the level of anxiety (state anxiety) experienced in the water and swimming skills. The results showed that learning how to swim decreases the anxiety levels of female college students. We suggest that taking up this activity might have benefits for students with high levels of anxiety.
Introduction
Physical exercise has become increasingly popular as an effective method for maintaining one's health (Blumenthal et al., 1982) . Moreover, regular physical activity has benefits for both physiological and psychological health (Aşçı, 2003; Binsinger et al., 2006) . Similarly, a growing number of experimental studies and the existence of several plausible theoretical explanations support the idea that regular exercise yields mental health benefits as well (Aşçı, 2003) . Evidence indicate that physical activities also significantly reduce symptoms of anxiety (Asztalos et al., 2012; Readdy & Ebbeck, 2012) . A common feature of these studies is that they all employed aerobic exercises such as jogging, walking, swimming, cycling, aerobic dance, and non-aerobic exercise (weight training) (Boyll, 1985; Long & Haney, 1988; NOURT & Beer, 1989; Aşçı, 2003) .
Measuring the effectiveness of a sport program does not only require a result-oriented program, but also the athletes' perception and evaluation of the effectiveness of interventions made by coaches and sports psychologists. Perceptions of ability and success of the athletes themselves are important because they are related to the commitment of the athletes to follow the training program as well as their willingness to participate in mental health education and be continuously involved in the program despite the absence of a coach and a psychologist. Integrated principles of biomechanics, physiology, and the nervous system in coordinating the movement must consider psychological factors (Majzub & Muhammad, 2010) .
drowning, but primarily a sport and a form of relaxation and rehabilitation as well (Ziara, 2005) . Therefore, it is recommended that swimming be a main subject for female students. In relation to this, an alarming development can also be observed: the number of female college students who are unwilling to participate in swimming classes, or sometimes openly avoiding them, has been on the increase. For many students, contact with water brings about stress and aversion, and in some cases extreme fear (Barnes et al., 1986) .
The current research is significant for three reasons. Primarily, it is likely to provide new information about the effects of swimming on anxiety levels. Carmack et al. (1999) ; Katula et al. (1999) ; Binsinger et al. (2006) believe that the result of physical training can significantly reduce anxiety level. Although swimming is generally a popular recreational activity, it does not receive considerable attention in the education system. Therefore, the current study aims to promote greater understanding of the impact of swimming on students' anxiety level.
In addition, the significance of this study depends on determining the effects of swimming on anxiety levels of female students. Helping people generally reduces their anxiety levels, and teaching and helping students learn to swim can also enhance their self-esteem and improve their psychological health. Avramidou et al. (2007) have found a negative linear trend between anxiety and swimming performance as well as a positive linear trend between self-confidence and performance (Avramidou et al., 2007) .Thus, learning how to swim may decrease the students' anxiety levels.
Low self-esteem and/or high trait anxiety are potentially linked to risk behaviors, such as abuse of substances (e.g., alcohol, cannabis & other drugs), risky sexual behavior, suicidal ideation and attempts, dieting, and other extreme weight control methods (Wild et al., 2004; Laure et al., 2005; Binsinger et al., 2006) . Young athletes compared with their inactive peers usually show higher self-esteem and lower levels of trait anxiety (Binsinger et al., 2006) . To achieve the same objectives, physical activity is often an accessible and helpful instrument (Ekeland et al., 2005) . The results of this study will also be significant in motivating physical educators and parents to encourage students to participate in physical activities, especially swimming.
Materials and Methods
Participants of this study consisted of 141 undergraduate female students from 20 to 30 years old and currently studying at the University of Kebangsaan Malaysia (UKM). They were selected as volunteer participants from different faculties without any knowledge about swimming. They were randomly divided in two groups, namely, control (72 subjects) and experimental (69 subjects) groups. The experimental group participated in a swimming learning course held at the UKM swimming pool from September to November 2012. During the swimming course, the experimental group learned how to swim in the water, dive, and do the breaststroke. Most of the students from the experimental group learned all the materials of the swimming course.
The swimming course was held for 2 hours per session, covering 20 sessions in 10 weeks for that semester. In this research, the sample size suggested 128 subjects (with each group having 64subjects), obtaining a rate of 80% in the power test and an alpha value of 0.05, which was calculated using estimation G-power Software version 3.0.10.
Instruments and Administration of Questionnaires
Progress of the State Trait Anxiety Inventory (STAI) began in the early 1960s with a study on high school and college students (McDowell, 2006) . STAI has been found to be a practical tool by Spielberger (Akandere et al., 2002) , and is commonly used to measure anxiety in adults (Tilton et al., n. d.; McDowell, 2006) . The 20 item STAI is simple, short, and easy to administer (Urological, 2004; Josef & Krems, 2011) . The STAI is also a widely used self-report measure of anxiety (Spielberger et al., 1970) .
The STAI questionnaires were completed by all the students of both groups (experimental & control) on the first day before starting the swimming course and on the last day as part of the post-test procedure. In the current study, state anxiety refers to the experience of anxiety and tension at the moment the questionnaire is completed (i.e., how the subject feels "now"), whereas trait anxiety refers to the general level of anxiety (i.e., how the subject "usually" feels) (Blumenthal et al., 1982; Fountoulakis et al., 2006) .
Statistical Analysis
We performed data analysis using SPSS software. A paired t-test was used for comparing anxiety levels of the participants before and after taking the swimming course. In addition, Pearson correlation coefficient (r) tests were conducted in order to investigate the relationship between anxiety and swimming skill among the female students.
www.ccsenet.org/ass Asian Social Science Vol. 9, No. 15; Before discussing the research questions, the summary of information of students such as the mean and standard deviations of age and the semester of both groups (experimental & control) , is shown in Table 1 . In this study, 141 participants were divided into 69 (49%) subjects in the experimental group and 72 subjects (51%) in the control group. The mean age ± standard deviation (SD) was 23.38 ± 1.81 years (range, 20-27 years) for the experimental group and that of the control group was 23.06 ± 2.03 years (range, 20-28 years). The participants were studying in various fields, including education, engineering, business, and human sciences.
Results
The findings mentioned above are very important in reducing the anxiety levels of students by engaging in physical exercise. The mean scores and standard deviations were also calculated for both the experimental and control groups to compare the differences in anxiety levels between the two groups. As shown in Table 2 , the means were within the medium range; the experimental group in the post-test (M=1.50) reported lower than the control group (M=1.95). Additionally, the means for the experimental group in the post-test (M=1.50) showed lower than in the pre-test (M=1.90).
The results of the independent-samples t-test, which was conducted to compare the anxiety scores of the experimental and control groups in the pre-test, were shown in Tables 2 and 3 In addition, as shown in Table 3 , the significance level for Levene's test was 0.74 (>0.05). Thus, the assumption of equal variances was not violated. Moreover, The Sig. (two-tailed) value here was 0.22 (>0.05). Therefore, the pre-test did not show statistically significant differences between the mean anxiety scores of the experimental and control groups.
The variances for the two groups (experimental & control) were also different (Tables 2 and 4 ), owing to the fact that the significance level for Levene's test was 0.14 ≥ 0.05. This means that the assumption of equal variance has not been violated. Furthermore, an independent-sample t-test was conducted to compare the anxiety scores for experimental and control groups in post-test. There was a significant difference between the scores of the experimental group (N= 69, Mean= 1.50, SD=.36) and the control group (N= 72, Mean= 1.95, SD= .46; t (139) = -6.48, p= .000, two tailed) (Mean difference = -0.46, 95% CI: -0.60 to -0.32). Table 5 shows the significant differences between the two groups of female students (experimental & control) in terms of anxiety.
Relationship between Anxiety and Swimming Skill
Swimming skill was graded based on the following four categories as required by FINA rules: 1) the subjects who cannot swim as a control group (72 subjects), 2) subjects who can swim 25m, 3) subjects who can swim 50m, and 4) subjects who can swim 100m. Moreover, out of the 69 of subjects in the experimental group, 35 swam 25m, 23 swam 50m, and 11 swam 100m.
Pearson correlation coefficient (r) tests were conducted in order to investigate the relationships between anxiety and swimming skill among the female students. The mean total anxiety ± SD was 1.83 ± 0.47. The mean of swimming skill ± SD was 1.40 ± 0.80 for experimental group. Table 6 shows the descriptive statistics for anxiety and swimming skill. Cohen suggests the following guidelines if r=0.10 to 0.29, there is a small correlation, r= 0.30 to 0.49 refers to medium correlation and if r=0.50 to 1.0, there is a large correlation (Cohen 1988) . Table 7 shows a medium correlation between anxiety and swimming skill (r = -0.407, sig .000), thereby suggesting a significant negative relationship between anxiety and swimming skill. 
Discussion
One of the main causes of anxiety while learning to swim is the fear of drowning. It seems that identification of stimuli that accompany swimming makes it difficult to determine the actual cause of anxiety, especially since the issue is far more complex. The negative emotions, including anxiety, hinder the process of learning how to swim (Ziara, 2005) . Thus, when students learn how to swim, they can consequently overcome and reduce their anxiety, indicating that learning how to swim is an activity that reduces anxiety. Similar results can be found in the studies of Sawane and Gupta (2013)andBahrke and Morgan (1978) . Nevertheless, Koltyn et al. (2007) and Raglin et al. (1993) also presented similar findings that seem to contradict the abovementioned notion, that is, resistance exercises does not seem to decrease anxiety.
It seems that progress in learning how to swim is based on the systematic repetition of a series of exercises, no different sooner or later, which produces the desired effect (i.e., acquisition of simple swimming skills) that, in turn, signifies reduced anxiety level. Furthermore, it can be assumed that there is some kind of dynamic balance between the level of anxiety in female students in the water and the rate of acquisition of swimming skills. The students' reported aversions and failures may be consequences of disturbing such balance.
The results obtained from the control and experimental groups indicated that their anxiety levels showed the same characteristics at the beginning of the research. The mean of the anxiety scores of control group decreased from 1.99 to 1.95, while that of the experimental group decreased from 1.90 to 1.50.This supported the notion that swimming had a positive effect on the experimental group; it also supported the assumption that continuous anxiety reduction results from planned physical exercise.
These findings and observations confirm a high correlation between the anxiety level of subjects in the experimental group and their swimming skill. The result also displays a significant impact of swimming on the anxiety level of female college students. Students who showed a higher anxiety level, especially during the first swimming classes, achieved lower results in the swimming skill tests (as confirmed by the qualitative analysis). Nevertheless, despite gradual improvement in swimming skill, the average anxiety level of female students was reduced.
Conclusion
The results are summarized in this part. Swimming effectively eliminated anxiety among university students and resulted in continued decrease. There was an inverse relationship between physical exercise and anxiety. In addition, the initial anxiety level may have had a decisive impact on further stages of the swimming learning process among the female students. The study of the relationship between the anxiety level and the level of swimming skills reveals a moderately strong negative correlation. Finally, the observed learning progress in the swimming skills of female students also dramatically reduced the average anxiety level.
